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(54) LAMINATING APPARATUS AND LAMINATED BODY MANUFACTURING SYSTEM

(57) To provide a stacking apparatus and a stack
manufacturing system having high accuracy and produc-
tivity. A stacking apparatus 10 includes: a stage unit 40
on which a first material to be stacked 91 and a second
material to be stacked 92 are stacked and placed; a sand-
wiching member 31 that is vertically movable with respect
to the stage unit 40, and between which and the stage

unit 40 the first material to be stacked 91 an the second
stacked 92 are sandwiched; and a press member 33 that
is vertically movable with respect to the sandwiching
member 31 and simultaneously presses the first material
to be stacked 91 and the second material to be stacked
92.
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Description

Technical Field

[0001] The present invention relates to a stacking ap-
paratus and a stack manufacturing system which stack
and integrate a plurality of component members.

Background Art

[0002] A stack manufacturing apparatus which pro-
gressively feeds a hooped long material to be machined
in its longitudinal direction, forms relief holes within the
outer contour of a stack or protrusions in positions cor-
responding to the relief holes at a plurality of stages,
shapes component members having a predetermined
outer contour by non-separating indentation machining
into a state where at least part of the outer contour thereof
is locked to the material to be machined, and succes-
sively presses out and stacks the component members,
passes the projections through the relief holes in the low-
er component member(s), and welds the protrusions to
another component member in a non-adjacent state for
stack and integration in the final stage of the progressive
feeding of the material to be machined has conventionally
been disclosed (see Patent Literature 1).

Citation List

Patent Literature

[0003]

Patent Literature 1: JP2002-45937A
Patent Literature 2: JP2000-263148A

Disclosure of the Invention

Problems to be Solved by the Invention

[0004] An object of the present invention is to provide
a stacking apparatus and a stack manufacturing system
having even higher accuracy and productivity.

Means for Solving the Problems

[0005] A stacking apparatus of one embodiment ac-
cording to the present invention includes:

a stage unit on which a first material to be stacked
and a second material to be stacked are stacked and
placed;
a sandwiching member that is vertically movable with
respect to the stage unit, and between which and
the stage unit the first material to be stacked and the
second material to be stacked are sandwiched; and
a press member that is vertically movable with re-
spect to the sandwiching member and simultaneous-

ly presses the first material to be stacked and the
second material to be stacked.

[0006] A stack manufacturing system of one embodi-
ment according to the present invention includes:

the stacking apparatus;
a first machining unit that machines the first material
to be stacked; and
a second machining unit that machines the second
material to be stacked.

[0007] In a stack manufacturing system of one embod-
iment according to the present invention,
the first machining unit performs non-separating inden-
tation machining by which at least part of an outer contour
of a first stack to be stamped out of the first material to
be stacked by the press member is shaped in a state of
being locked to a first scrap portion of the first material
to be stacked other than the first stack, and
the second machining unit performs non-separating in-
dentation machining by which at least part of an outer
contour of a second stack to be stamped out of the second
material to be stacked by the press member is shaped
in a state of being locked to a second scrap portion of
the second material to be stacked other than the second
stack.
[0008] A stack manufacturing system of one embodi-
ment according to the present invention is the stack man-
ufacturing system according to claim 2 or 3, wherein a
direction in which the first machining unit conveys the
first material to be stacked and a direction in which the
second machining unit conveys the second material to
be stacked are radially arranged about the stage unit.

Advantages of the Invention

[0009] According to the present invention, a stacking
apparatus and a stack manufacturing system having high
accuracy and productivity can be provided.

Brief Description of the Drawings

[0010]

FIG. 1 is a front view showing one embodiment of a
stack manufacturing system.
FIG. 2 is a side view showing one embodiment of
the stack manufacturing system.
FIG. 3 is a plan view showing one embodiment of
the stack manufacturing system.
FIG. 4 is a diagram showing an A-A section near a
stacking unit in FIG. 1 of one embodiment according
to the present invention.
FIG. 5 is a diagram showing a first material to be
stacked 91 and a second material to be stacked 92
near the stacking unit of one embodiment according
to the present invention.
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FIG. 6 is a diagram showing an operation of a stack-
ing unit 50 of one embodiment according to the
present invention.
FIG. 7 is a diagram showing an operation of the
stacking unit 50 of one embodiment according to the
present invention.
FIG. 8 is a diagram showing an operation of the
stacking unit 50 of one embodiment according to the
present invention.
FIG. 9 is an enlarged view of part of the stacking unit
50.
FIG. 10 is a diagram showing a stack stacked by the
stacking apparatus of one embodiment according to
the present invention.
FIG. 11 is a flowchart showing steps of the stack
manufacturing system of one embodiment according
to the present invention.
FIG. 12 is a diagram showing an A-A section near
the stacking unit in FIG. 1 of another embodiment
according to the present invention.
FIG. 13 is a view showing a B-B section of FIG. 12.

Best Mode for Carrying Out the Invention

[0011] FIG. 1 is a front view showing one embodiment
of a stack manufacturing system. FIG. 2 is a side view
showing one embodiment of the stack manufacturing
system. FIG. 3 is a plan view showing one embodiment
of the stack manufacturing system.
[0012] The stack manufacturing system 100 includes
a stacking apparatus 10 and to-be-stacked material in-
stallation units 70.
[0013] The to-be-stacked material installation units 70
are parts in which unprocessed materials to be stacked
90 are installed. The to-be-stacked material installation
units 70 of the present embodiment use disk-like mem-
bers around the outer peripheries of which the unproc-
essed materials to be stacked 90 are wound in a coil form.
[0014] As for the number of to-be-stacked material in-
stallation units 70, at least two to-be-stacked material
installation units 70 have only to be provided according
to a stack structure of the materials to be stacked 90. For
example, if two members are simultaneously stamped
out to form a stack, two to-be-stacked material installation
units 70 may be used. If three members are simultane-
ously stamped out to form a stack, three to-be-stacked
installation units 70 may be used.
[0015] Note that the stack manufacturing system 100
may include a not-shown machining unit that machines
part of a material to be stacked 90 in advance after the
material to be stacked 90 is fed from a to-be-stacked
material installation unit 70 and before stacked in the
stacking unit 10. The machining unit is a unit that ma-
chines the material to be stacked 90 fed from the to-be-
stacked material installation unit 70. Like the techniques
described in Patent Literature 1 and Patent Literature 2,
the machining unit progressively machines the fed ma-
terial to be stacked 90. A processing machine of the ma-

chining unit is not limited to a press machine and may
include a cutting machine and the like.
[0016] Next, the stacking apparatus 10 will be de-
scribed.
[0017] The stacking apparatus 10 includes a bed 1,
support posts 2, a crown 3, scaled posts 4, an inner slide
11 serving as a first slide, inner motors 12 serving as
first-side driving sources, inner ball screws 13 serving as
first-side feeding members, inner linear scales 14 serving
as first-side position detection members, an outer slide
21 serving as a second slide, outer motors 22 serving as
second-side driving sources, outer ball screws 23 serving
as second-side feeding members, and outer linear scales
24 serving as second-side position detection members.
[0018] The bed 1 is a member serving as a base for
placing the stacking apparatus 10 on the ground. The
support posts 2 are posts extending upward from the bed
1. The present embodiment includes four support posts
2, which are arranged at the respective four corners of
the bed 1. The crown 3 is placed on the support posts 2,
and the inner motors 12 and the outer motors 22 are
placed thereon. The bed 1, the support posts 2, and the
crown 3 constitute a frame body of the stacking apparatus
10. Note that the number of support posts 2 is not limited
to four. At least two support posts 2 have only to be in-
cluded as long as the crown 3 can be supported. The
support posts 2 are not limited to columnar ones and may
be plate-like ones.
[0019] The inner slide 11 includes a stage-like portion
11a which is movably attached to the support posts 2,
and a protrusion 11b which extends downward from the
stage-like portion 11a. In the present embodiment, the
four corners of the stage-like portion 11a are slidably ar-
ranged on the support posts 2, and the protrusion 11b is
arranged to extend downward from the center of the
stage-like portion 11a.
[0020] The inner motors 12 are placed on the crown 3
and drive the inner ball screws 13. The inner ball screws
13 include screw shafts 13a and nut units 13b. The screw
shafts 13a penetrate through the crown 3 and are coupled
to the output shafts of the inner motors 12. The nut units
13b are attached to the inner slide 11 and contain not-
shown circulating steel balls.
[0021] The present embodiment includes four inner
motors 12 and four inner ball screws 13 corresponding
to the four corners of the crown 3 and the inner slide 11.
The four inner motors 12 and inner ball screws 13 operate
independent of each other. Note that the numbers of inner
motors 12 and inner ball screws 13 are not limited to four.
At least two inner motors 12 and inner ball screws 13
may be included.
[0022] The inner linear scales 14 read the scaled posts
4 to measure the height at which the inner slide 11 is
positioned with respect to the bed 1. The present em-
bodiment includes four scaled posts 4 corresponding to
the four corners of the inner slide 11. Note that at least
two inner linear scales 14 may be included.
[0023] The outer slide 21 includes a stage-like portion
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21a which is movably attached to the support posts 2
under the inner slide 11, and a hole portion 21b through
which the protrusion 11b of the inner slide 11 movably
penetrates in a vertical direction of the stage-like portion
21a. In the present embodiment, the four corners of the
stage-like portion 21a are slidably arranged on the sup-
port posts 2. The hole portion 21b is formed in the center
of the stage-like portion 21a so that the protrusion 11b
of the inner slide 11 slidably penetrates through the hole
portion 21b.
[0024] The outer motors 22 are placed on the crown 3
and drive the outer ball screws 23. The outer ball screws
23 include screw shafts 23a and nut units 23b. The screw
shafts 23 penetrate through the crown 3 and the inner
slide 11 and are coupled to the output shafts of the outer
motors 22. The nut units 23b are attached to the outer
slide 21 and contain not-shown circulating steel balls.
[0025] The present embodiment includes four outer
motors 22 and four outer ball screws 23 corresponding
to the four corners of the crown 3 and the outer slide 21.
The four outer motors 22 and outer ball screws 23 operate
independent of each other. Note that the numbers of out-
er motors 22 and outer ball screws 23 are not limited to
four. At least two outer motors 22 and outer ball screws
23 may be included.
[0026] The outer linear scales 24 read the scaled posts
4 to measure the height at which the outer slide 21 is
positioned with respect to the bed 1. The present em-
bodiment includes four outer linear scales 24 corre-
sponding to the four corners of the outer slide 21. Note
that at least two outer linear scales 24 may be included.
[0027] The scaled posts 4 are vertically attached at
one end to the bed 1 and at the other to the crown 3. In
the present embodiment, the scaled posts 4 are attached
at four corners outside the inner slide 11 and the outer
slide 21. The scaled posts 4 are used in common by the
inner linear scales 14 and the outer linear scales 24. The
scaled posts 4, the inner linear scales 14, and the outer
linear scales 24 are therefore provided in the same num-
bers.
[0028] In the present embodiment, an operation for
press machining an article to be molded is automatically
repeated. The inner slide 11 and the outer slide 21 can
be maintained in a horizontal state with high accuracy at
every stage of each press machining operation during
an actual press machining period.
[0029] More specifically, at every stage in the process
of each single shot of press machining during a teaching
machining period prior to an actual press machining pe-
riod, (i) the measurement results of the inner linear scales
14 are taken in and the driving energy supplied to each
of the four inner motors 12 for driving the inner slide 11
is adjusted and determined so that the inner slide 11 can
be horizontally maintained, and information about the
driving energy supplied to each of the inner motors 12 in
each stage is stored into a storage device, and (ii) the
measurement results of the outer linear scales 24 are
taken in and the driving energy supplied to each of the

four outer motors 22 for driving the outer slide 21 is ad-
justed and determined so that the outer slide 21 can be
horizontally maintained, and information about the driv-
ing energy supplied to each of the outer motors 22 in
each stage is stored into the storage device.
[0030] Next, at each stage in the process of each single
shot of press machining during an actual machining pe-
riod, (i) driving energy is supplied to each of the inner
motors 12 for driving the inner slide 11 based on the
stored information, and (ii) driving energy is supplied to
each of the outer motors 22 for driving the outer slide 21
based on the stored information.
[0031] In the present embodiment, such control is per-
formed to maintain the inner slide 11 and the outer slide
21 in a horizontal state with high accuracy at every stage
of each single press machining operation. As a result,
the clearances between the sliding holes in the four cor-
ners of the inner slide 11 and the support posts 2 can be
determined to be 0.10 mm to 0.25 mm.
[0032] Next, a stacking unit 50 will be described.
[0033] FIG. 4 is a diagram showing an A-A section in
FIG. 1 of one embodiment according to the present in-
vention.
[0034] A stage unit 40 includes a table 41, a support
stage 42, an actuator 43, and a guide base 44. The table
41 is a member having a horizontal flat surface for the
support stage 42 to be installed on.
[0035] The support stage 42 is installed on the the table
41. The support stage 42 includes a support cylinder 42a
of circular cylindrical shape or rectangular cylindrical
shape, and a flat plate unit 42b which is installed on the
support cylinder 42a and has an opening in the center.
The actuator 43 has an extendable structure and is in-
stalled on the table 41. In the present embodiment, the
actuator 43 is installed in a hole portion 41a formed in
the table 41 to increase the operating distance by which
the actuator 43 extends and contracts.
[0036] The guide base 44 is installed on the actuator
43. The guide base 44 can be vertically moved by the
actuator 43. A protrusion 44a is formed on the top surface
of the guide base 44. The protrusion 44a protrudes by a
dimension smaller than the thickness of a first material
to be stacked 91.
[0037] As described above, the guide base 44 can be
vertically moved by the actuator 43. Even if the number
of layers of the stack 90a stacked on the guide base 44
increases, the position of the guide base 44 can be ad-
justed by operating the actuator 43 to extend or contract
according to the number of layers of the stack 90a on the
guide base 44. This enables accurate stack of the stack
90a.
[0038] A pressurizing unit 30 includes: a sandwiching
member 31 which corresponds to the outer slide 21 in
FIG. 1; a pressurizing member 32 which corresponds to
the stage-like portion 11a of the inner slide 11 in FIG. 1;
a press member 33 which corresponds to the protrusion
11b of the inner slide 11 in FIG. 1; a guide pin 34; and a
spring 35 which serves as an elastic member.
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[0039] The sandwiching member 31 can be moved up
and down by the outer motors 22 shown in FIG. 1. The
sandwiching member 31 and the support stage 42 can
sandwich a first scrap portion 91b of the first material to
be stacked 91 and a second scrap portion 92b of a second
material to be stacked 92 therebetween. The pressuriz-
ing member 32 holds the press member 33. The pressu-
rizing member 32 and the press member 33 can be in-
tegrally moved up and down with respect to the sand-
wiching member 31 by the inner motors 12. The press
member 33 presses the first material to be stacked 91
and the second material to be stacked 92 to simultane-
ously stamp out a first stack 91a and a second stack 92a
from the first scarp portion 91b and the second scrap
portion 92b. The guide pin 34 is inserted through the
press member 33 and can move up and down with re-
spect to the press member 33. The guide pin 34 is passed
through a first hole 91c and a second hole 92c machined
in advance in the first material to be stacked 91 and the
second material to be stacked 92 and guides the first
material to be stacked 91 and the second stack 92
pressed and cut off by the press member 33. The spring
35 biases the guide pin 34 against the pressurizing mem-
ber 32 from above, and can elastically support the guide
pin 34 when the pressurizing member 32 is pressed from
below.
[0040] With such a structure, the guide pin 34 can ac-
curately guide the first stack 91a and the second stack
92a that are simultaneously pressed and integrally
stamped out of the first material to be stacked 91 and the
second material to be stacked 92 by the press member
33 onto the stack 90a which has already been placed
and integrated on the guide base 44. Note that the hor-
izontal cross section of the guide pin 34 is preferably
shaped to correspond to the first hole 91c of the first stack
91a and the second hole 92c of the second stack 92a. If
the horizontal cross section of the guide pin 34 is config-
ured to have a shape corresponding to the first hole 91c
of the first stack 91a and the second hole 92c of the sec-
ond stack 92a, the guide pin 34 can more accurately
guide the first stack 91a pressed and stamped out of the
first material to be stacked 91 and the second stack 92a
pressed and stamped out of the second material to be
stacked 92 by the press member 33. Note that the guide
pin 34 does not necessarily need to be provided.
[0041] Moreover, when stacking the first stack 91a and
the second stack 92a onto the stack 90a which has al-
ready been stamped out and placed on the base guide
44, the spring 35 can reduce the impact of collision of
the guide pin 34 with the guide base 44 or the stack 90a.
[0042] Note that the horizontal cross section of the pro-
trusion 44a on the top surface of the guide base 44 is
preferably shaped to correspond to the first hole 91c of
the first stack 91a and the second hole 92c of the second
stack 92a. If the protrusion 44a is thus configured to have
a shape corresponding to the first hole 91c of the first
stack 91a and the second hole 92c of the second stack
92a, the guide base 44 can stably hold the stamped first

stack and second stack 92a on the top surface.
[0043] FIG. 5 is a diagram showing the first material to
be stacked 91 and the second material to be stacked 92
near the stacking unit of one embodiment according to
the present invention.
[0044] The stack manufacturing system of the present
embodiment is arranged so that the first material to be
stacked 91 and the second material to be stacked 92
cross each other at right angles, with the vicinity of the
stacking unit 50 of the stacking apparatus 10 as the in-
tersection.
[0045] The first material to be stacked 91 is conveyed
to the stacking apparatus 10 in the direction of a first
arrow α. The first material to be stacked 91 may be ma-
chined by a not-shown machining unit in advance before
conveyed to the stacking apparatus 10. For example, the
first stack 91a is preferably half-punched with respect to
the first scrap portion 91b in advance, with the first hole
91c half-punched or punched out.
[0046] The second material to be stacked 92 is con-
veyed to the stacking apparatus 10 in the direction of a
second arrow β. The second material to be stacked 92
may be machined by a not-shown machining unit in ad-
vance before conveyed to the stacking apparatus 10. For
example, the second stack 92a is preferably half-
punched with respect to the second scrap portion 92b in
advance, with the second hole 92c half-punched or
punched out.
[0047] The first material to be stacked 91 and the sec-
ond material to be stacked 92 are conveyed so that the
first stack 91a and the second stack 92a vertically overlap
each other in the stacking unit 50 of the stacking appa-
ratus 10. Then, the first stack 91a and the second stack
92a are almost simultaneously stamped out and integrat-
ed from the first scrap portion 91b and the second scrap
portion 92b. The first scarp portion 91b and the second
scrap portion 92b from which the first stack 91a and the
second stack 92a have been stamped out are conveyed
on and discarded.
[0048] Next, a method for operating the stacking ap-
paratus 10 of one embodiment according to the present
invention will be described.
[0049] FIGS. 6, 7, and 8 are diagrams showing an op-
eration of the stacking unit 50 of one embodiment ac-
cording to the present invention. FIG. 9 is an enlarged
view of part of the stacking unit 50.
[0050] FIG. 6A shows a state where the first stack 91a
of the first material to be stacked 91 and the second stack
92a of the second material to be stacked 92 are conveyed
to the stacking unit 50. As shown in FIG. 5, the first ma-
terial to be stacked 91 and the second material to be
stacked 92 are conveyed in orthogonal directions. The
first material to be stacked 91 and the second material
to be stacked 92 are then positioned so that the first hole
91c of the first stack 91a and the second hole 92c of the
second stack 92a overlap under the guide pin 34.
[0051] At this point in time, the first stack 91a of the
first material to be stacked 91 has protrusions 91d and
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recesses 91e. The second stack 92a of the second ma-
terial to be stacked 92 has protrusions 92d and recesses
92e. Note that the first layer of the first stack 91a does
not need to have the protrusions 91d. The first material
to be stacked 91 and the second material to be stacked
92 are preferably in a non-separating indentation ma-
chining state so-called half-pressed where at least part
of the outer contours of the first stack 91a and the second
stack 92a is shaped in a state of being locked to the first
scrap portion 91b and the second scrap portion 92b.
[0052] FIG. 6B shows a state where the pressurizing
unit 30 is moved down, the sandwiching member 31 is
in contact with the second scrap portion 92b of the second
material to be stacked 92, and the guide pin 34 is inserted
through the second hole 92c of the second material to
be stacked 92.
[0053] FIG. 6C shows a state where the pressurizing
unit 30 is moved down further, the second scrap portion
92b is in contact with the first scrap portion 91b of the
first material to be stacked 91, and the guide pin 34 is
inserted through the second hole 92c of the second ma-
terial to be stacked 92 and the first hole 91c of the first
material to be stacked 91. At this point in time, the pro-
trusions 92d of the second stack 92a do not need to be
coupled to the recesses 91e of the first stack 91a.
[0054] FIG. 7A shows a state where the pressurizing
unit 30 is moved down further and the first scrap portion
91b of the first material to be stacked 91 is in contact with
the support stage 42. In other words, the first scrap por-
tion 91b of the first material to be stacked 91 and the
second scrap portion 92b of the second material to be
stacked 92 are stacked and sandwiched between the
sandwiching member 31 and the support stage 42. In
this state, the press member 33 is preferably in contact
with or about to make contact with the second stack 92a.
[0055] FIG. 7B shows a state where the pressurizing
unit 30 is moved down further and the first stack 91a and
the second stack 92a are cut off by the press member 33.
[0056] FIG. 9 is an enlarged view of part of FIG. 7B.
[0057] As shown in FIG. 9, the first stack 91a and the
second stack 92a are cut off by the press member 33 in
such a state that the press member 33 punches the sec-
ond stack 92a and the second stack 92a punches the
first stack 91a. The support stage 42 serves as a die for
the first stack 91a, and the first scrap portion 91b serves
as a die for the second stack 92a. In this phase, the pro-
trusion 92d of the second stack 92a and the recess 91e
of the first stack 91a are coupled to integrate the first
stack 91a and the second stack 92a.
[0058] FIG. 7C shows a state where the pressurizing
unit 30 is moved down further, the first stack 91a and the
second stack 92a are completely cut off by the press
member 33, and the guide pin 34 is in contact with the
guide base 44.
[0059] FIG. 8A shows a state where the pressurizing
unit 30 is moved down further and the integrated first
stack 91a and second stack 92a are in contact with the
guide base 44. In such a state, the guide pin 34 is pressed

by the guide base 44. The spring 35 can contract to ab-
sorb the movement of the guide pin 34.
[0060] FIG. 8B is a state where the pressurizing mem-
ber 30 is moved up. The first stack 91a and the second
stack 92a stamped out and integrated by the press mem-
ber 33 remain placed on the guide base 44. The first
scrap portion 91b of the first material to be stacked 91
and the second scrap portion 92b of the second material
to be stacked are left with the first stack 91a and the
second stack 92a punched out, respectively.
[0061] FIG. 8C shows a state where a new first stack
91a of the first material to be stacked 91 and a new sec-
ond stack 92a of the second material to be stacked 92
are conveyed to under the press member 33. Stack is
then performed as in the steps of FIG. 6A and later.
[0062] Stack is continued, and when a first stack 91a
having no protrusions 91a as shown in FIG. 7A is con-
veyed in, the stack 90a is completed and discharged.
New stack is then started.
[0063] FIG. 10 is a diagram showing a stack stacked
by the stacking apparatus of one embodiment according
to the present invention.
[0064] The steps shown in FIGS. 6 to 8 are performed
on the first stack 91a and the second stack 92a four times
to complete the stack 90a shown in FIG. 10. A first stack
91a1 and a second stack 92a1 are portions stacked by
the first press. A first stack 91a2 and a second stack 92a2
are portions stacked by the second press. A first stack
91a3 and a second stack 92a3 are portions stacked by
the third press. A first stack 91a4 and a second stack
92a4 are portions stacked by the fourth press. The num-
bers of first stacks 91a and second stacks 92a are not
limited to those of the present embodiment. Any numbers
of stacks may be stacked.
[0065] Next, a method for manufacturing a stack by
the stack manufacturing system will be described.
[0066] FIG. 11 is a flowchart showing the steps of the
stack manufacturing system of one embodiment accord-
ing to the present invention.
[0067] Initially, in step 1, the first material to be stacked
91 is fed from the first to-be-stacked material installation
unit 71 shown in FIG. 3 to a not-shown first machining
unit, and the second material to be stacked 92 is fed from
the second to-be-stacked material installation unit 72
shown in FIG. 3 to a not-shown second machining unit
(ST1).
[0068] Next, in step 2, the first material to be stacked
91 is machined by the first machining unit, and the second
material to be stacked 92 is machined by the second
machining unit (ST2).
[0069] As described above, the final machining state
of the first material to be stacked 91 in the first machining
unit is preferably a non-separating indentation machining
state so-called a half-punched state in which at least part
of the outer contour of the first stack 91a is shaped in a
state of being locked to the first scrap portion 91b. As
described above, the final machining state of the second
material to be stacked 92 in the second machining unit
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is preferably a non-separating indentation machining
state so-called a half-punched state in which at least part
of the outer contour of the second stack 92a is shaped
in a state of being locked to the second scarp portion 92b.
[0070] Moreover, the first material to be stacked 91 is
preferably machined to have a first hole 91a for the guide
pin 33 to be inserted into. The second material to be
stacked 92 is preferably machined to have a second hole
92c for the guide pin 33 to be inserted into.
[0071] Next, in step 3, the machined first material to
be stacked 91 and second material to be stacked 92 are
conveyed to the stacking apparatus 10 (ST3).
[0072] Note that the machining steps of the machining
units do not need to be performed in order of the first
machining unit and the second machining unit. The ma-
terials to be stacked have only to be conveyed to the
stacking unit 50 in a previously machined state.
[0073] Next, in step 4, the stacking unit 50 simultane-
ously presses and integrally stamps out the first stack
91a and the second stack 92a for stack (ST4).
[0074] These steps 1 to 4 are performed as needed to
stack a plurality of first stacks 91a and second stacks
92a. When a first stack 91a having no protrusions 91d
as shown in FIG. 7A is conveyed in, the stack 90a is
completed.
[0075] Finally, in step 5, the completed stack 90a
shown in FIG. 10 is discharged (ST5).
[0076] FIG. 12 is a diagram showing an A-A section
near the stacking unit in FIG. 1 of another embodiment
according to the present invention. FIG. 13 is a diagram
showing a B-B section of FIG. 12.
[0077] The stacking apparatus 10 of the embodiment
shown in FIG. 12 includes a structure to hold the stack
90a by a crimping ring 45 instead of the table 41. The
stage unit 40 of the embodiment shown in FIG. 12 in-
cludes the table 41, the support stage 42, the crimping
ring 45, and a belt conveyor 46.
[0078] The table 41 is a member having a horizontal
flat surface for the support stage 42 to be installed on.
The support stage 42 is installed on the table 41. The
support stage 42 includes the support cylinder 42a of
circular cylindrical shape or rectangular cylindrical
shape, and the flat plate unit 42b which is installed on
the support cylinder 42a and has an opening in the center.
[0079] As shown in FIG. 13, the crimping ring 45 is a
member that is formed to the shape of the stack 90a to
surround the outer periphery thereof. The crimping ring
45 is formed to be smaller than the inner dimensions of
the flat plate unit 42b serving as a die by 0.005 mm or
so on each side. The crimping ring 45 has a tapered
portion 45a inside its upper part.
[0080] Consequently, as shown in FIG. 12, the stacked
stack 90a fits to and is held by the crimping ring 45. Here,
the crimping ring 45 having the tapered portion 45a struc-
turally facilitates the stack 90a fitting into the crimping
ring 45.
[0081] With such a structure, the first stack 91a and
the second stack 92a that are simultaneously pressed

and integrally stamped out of the first material to be
stacked 91 and the second material to be stacked 92 by
the press member 33 are stacked on the integral stack
90a which has already been stamped out, fitted to and
been held by the crimping ring 45.
[0082] Stack is continued, and when a first stack 91a
having no protrusions 91d as shown in FIG. 7A is con-
veyed and pressed, the stack 90a is completed. The next
first stack 91a to be pressed, having no protrusions 91,
is not able to be connected to the recesses 92e of the
second stack 92a at the top of the completed stack 90a.
The completed stack 90a therefore falls from the crimping
ring 45 to the belt conveyor 46 and is conveyed on.
[0083] As described above, the stacking apparatus 10
of one embodiment includes: the stage unit 4 on which
the first material to be stacked 91 and the second stack
92 are stacked and placed; the sandwiching member 11
that is vertically movable with respect to the stage unit
4, and between which and the stage unit 4 the first ma-
terial to be stacked 91 and the second material to be
stacked 92 are sandwiched; and the press member 13
that is vertically movable with respect to the sandwiching
member 11 and simultaneously presses the first material
to be stacked 91 and the second material to be stacked
92. The press member 33 can thus simultaneously press
the first material to be stacked 91 and the second material
to be stacked 92 to stack a plurality of materials to be
stacked by one press. This can improve accuracy and
productivity.
[0084] Moreover, the stack manufacturing system 100
of one embodiment includes the foregoing stacking ap-
paratus 10, the first machining unit that machines the first
material to be stacked 91, and the second machining unit
that machines the second material to be stacked 92. The
first stack 91a and the second stack 92a can thus be
machined with different dimensions, in different shapes,
and of different substances immediately before stack.
This increases the degree of freedom in design, and en-
ables prompt accommodation to changes in the dimen-
sions, shapes, substances, and the like of the first stack
91a and the second stack 92a.
[0085] In the stack manufacturing system 100 of one
embodiment, the first machining unit performs non-sep-
arating indentation machining by which at least part of
the outer contour of the first stack 91a to be stamped out
of the first material to be stacked 91 by the press member
33 is shaped in a state of being locked to the first scrap
portion 91b of the first material to be stacked 91 other
than the first stack 91a. The second machining unit per-
forms non-separating indentation machining by which at
least part of the outer contour of the second stack 92a
to be stamped out of the second material to be stacked
92 by the press member 33 is shaped in a state of being
locked to the second scrap portion 92b of the second
material to be stacked 92 other than the second stack
92a. This can reduce the load when the press member
33 stamps out the first stack 91a and the second stack
92a, and can further improve accuracy.
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[0086] In the stack manufacturing system 100 of one
embodiment, the direction in which the first machining
unit conveys the first material to be stacked 91 and the
direction in which the second machining unit conveys the
second material to be stacked 92 are radially arranged
about the stage unit 40. This allows efficient operations
and effective use of space.
[0087] Note that the present invention is not limited to
such an embodiment. More specifically, while the de-
scription of the embodiment includes a lot of specific de-
tails for illustration, variations and modifications may be
made to such details.

Explanation of Reference Symbols

[0088]

100: stack manufacturing system
10: stacking apparatus
30: pressurizing unit
40: stage unit
50: stacking unit
70: to-be-stacked material installation units
90: material to be stacked

Claims

1. A stacking apparatus comprising:

a stage unit on which a first material to be
stacked and a second material to be stacked are
stacked and placed;
a sandwiching member that is vertically movable
with respect to the stage unit, and between
which and the stage unit the first material to be
stacked and the second material to be stacked
are sandwiched; and
a press member that is vertically movable with
respect to the sandwiching member and simul-
taneously presses the first material to be
stacked and the second material to be stacked.

2. A stack manufacturing system comprising:

the stacking apparatus according to claim 1;
a first machining unit that machines the first ma-
terial to be stacked; and
a second machining unit that machines the sec-
ond material to be stacked.

3. The stack manufacturing system according to claim
2, wherein:

the first machining unit performs non-separating
indentation machining by which at least part of
an outer contour of a first stack to be stamped
out of the first material to be stacked by the press

member is shaped in a state of being locked to
a first scrap portion of the first material to be
stacked other than the first stack; and
the second machining unit performs to-be-sep-
arated indentation machining by which at least
part of an outer contour of a second stack to be
stamped out of the second material to be
stacked by the press member is shaped in a
state of being locked to a second scrap portion
of the second material to be stacked other than
the second stack.

4. The stack manufacturing system according to claim
2 or 3, wherein a direction in which the first machining
unit conveys the first material to be stacked and a
direction in which the second machining unit conveys
the second material to be stacked are radially ar-
ranged about the stage unit.
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